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Apiiroeiittloii la r«coxd«a to lr» &*K* SaxvAp M»Be«i 
ir^ h*!), ( ia . ie .) t Ko«d«r, IHipax1»m«xl of Betiu^, AXS«a3efe Maslis 
U£dv«xciltyt Migaa^ffor mn^^«B%im tkm ^xo^cftf «iet«2aixie 
hla al^o guia£^iie«» eeyitiniottg aeslstatiiMi luad unegaBlng 
eiie(m2^ Bi£:«meat thireu^hout tho j^ei^fomtioa of thin e»auh' 
e r i p t , 
Z exi^ re&tt cigr cl««>l> ga^«ititud« to Jux^^ Abxar M* £han« 
M»Sc,y I'h*!^ (lllmi«> to r h is ooostfiiiat hel|> axid «iioouz«ica@«iit* 
X also expTQSti E^ d««p grati tude to i'Zof* M»M*E«]C* 
Af5 "-I HyHo&dt Bepidrtme^ of 'Botmjft AUgaxti HUffXla tJalir«3mlty» 
Allgarhf for pzovidli^ iieoQuaar^ lalaox»toxar f o d X i t l e s , 
She help and eo-op«ratioa r«i3d«r«d 'by a l l the 
eoXleagne «»d frienSe le gr««tfiaiy «ek22owl.«dg«d« 
Trm flnarioiajL asslstaiioOf iJ^ party asda \i^ CtmsooiX 
of i c l eu t l f i e arid IindbxatrUa Eeaaarc^ na&ms J^mior 
FellovBhip la highly aoic^ )o%a.edg«d« 
(SAHKAX BDSAIH AiiJDH) 
C 0 M t M M fB 
g» Mateztale and Methods «•»« ; 
Fiant parasi t le ii«B&t{><l«a ««« oosmopolt-tmi in d ls tx i* 
Imtion m\d aiiaost fill of tiym^ pfuie nt l«itst oti* pb&B* of <^ttly 
l l f « ejci« in ©oil. Ccbb fouM 5^tOOO,000 a«Biatode3 p«r 
aoire* l a top three InohAa of Xo%i«r b«a«li se^id on tiM II&eB«» 
^»ia«tt8 co6«t# l^jroae C 1927) ««"fciast«d JOOfOOOtOOO 
-llcrMxsbBS por <MBK« in auger fleida in. 0teb aM Idlsthc-* Oir«xgiird-> 
fieiacii (1949) fouM the d«M3^ t3r cf n«©atode» to raiige fit:© 
unm tc about t%««iity million p<ir etiaar* @et«r* A it^-zs^ pere«$ii» 
tag* of thee attadc rootSf a«rlipe iiutri«»t fro» tiieia land in 
twm prc"vi(i« fsvcsmcs for tb« entry of other aoil miorcvorgsnlame 
l ike 'virusf bacteria and f u n ^ , foXKlng f3a» diaeaee e?jB|aeac» 
fliere hae tteen SD m^fmmtio study cf the loaaee dhse 
4-0 n«isatodee« but i t h&s betsi obaerved that orcp loesea 
caused by j^ant neraatcdes alone are to the eacterit of 10 percent 
smmally (tcst«nbrtnk» 1957 end Mwi» 197D# In United i>tate« 
di&ritm 1961 aad l a t e r 1971 the loaeee vera estimated tc' the 
' tune of iS 500 a l i l l on and S 1,5"iOt690 (IfejtehiJiaoii ^ j|4,.» 
1<i6l>» According tc ^onea (ti73) mc^mn suffers 10 perc^at 
yield loss ev«ry year due t& pimx^ n«eim^deSf in ll*;»*A*. 
I» «^SE attffy^^^Ki JSmiftt the eereoo. cyst n^satodes 
ceases losses to %jh«att oats^ vinter^zye* barley eoA eaise to 
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the «xt«it of 35 jf^Temtm In Bmoaikt Bri tain mtA Juatr ta ia 
MMkmJBiMiMm ^mmL» ^^« cmml oi^eanlm of %Mt« t ip 
41aeaj&es cf piui4y emis«a Xoa««8 fVc® j ^ to 6t p«r e«iit 
(Kciioiioifa and Vijnil«bnific« 1959) • l a J»p»a th« yield of 
paddy v&s reciuecd 4» 30 pereant e» « ye»ult of ASliffim^l^M 
beaaavi (loiOid &id ^tusBBftto, 1951)» In varlotis d la tz le ta cf 
araeoe ||» y^i^-t^chieiiaiff i a bailaved to eauaa a to ta l a^imsa 
1098 ©f tire tci thx«« ^ i l i o a dollora (Koiolaparma, I ^ W . 
Merlia (1*.i6ft) eatiisated mamSLL ioaaaa to tobaeseo due to 
MfttnidcgvaiB ap«a« Shcdeaia aa £ 1tOOO,000 pcauad©. I t %aa 
reeponaible fbr the loaa t^ f IB to 25 » l l l lon pcuada of cured 
tobacco leaf per yeer (Deuito^a aad litebaniBt 19*2) • 
Although up ixi d€ite xeoord of crop icseea l a India 
are lac&ii^g bat Van-^ gerlmm mnA ^aiii&dzl (1970) reported 
tha t the ai»mal I c ^ due to j|» SSMM^ <>n i4ieat ^ad barley oin 
Eajasthiiix, due to fm^Yl'^mim SS^Xim ©» coffee aoounted to 
!^ * 600 million (B ©Ullcn) md Jtitfulai^ t r l t i e i on wheat 
amounted to S 10 n i l l l oa (Appzoxlsately 75 Bll t lon xupeea)* 
b t i l l ether n^iatodea l ike Mf^ fil^ g .^YUti m f l M ^ m a ffiflBJIfflMtfrfiafft 
qi^rat-^yatiielia gsssMM ¥,{'*rim^l^^ gflvUBHaaLi ^^ feftafititeill 
«,^ ,il|i,,Hf hiwe beeti reccgi-deed as iiaportaat agrlemiturai peate, 
ha^ the ^sxaet aiiDWit of loaaeo b j th«e hewe not yet be«i 
vsiked out. 
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:pxa2tt pariiaitie n«a»Ktc^ {|«8 oonstitut* a part cf tha 
aoi l aeoa^tais vhie)) eoiaprlBaa of abloUe eoeipDn^ita XUca* 
aoH texiwre (typ«)? *^i«»»®<»^*i oomiltloaa, aad tolctte 
coaponanta taelwdli^ soi l islcroorgarjlfflBa iaad tha heat pl««it 
en vhldft -toasr f»«<U IR aatuial uacsuitlirataa aotit pl^^nt » 
naiiatoaaa d«»«lop a raiatloiidtilp %Ath a i l *he crapoaoRta ©f 
the aecfajretam i4iioh put t ha l r aaeibara in a^^llihriu^* 
Roct-ac-H aairixoaaonta are d^iteie a^S only thoaa 
neEjatodeB, capadsia cf mdtlag necessary 6dJuatBiaata» fLourtah 
vT mir^i've in a chtiiejiag miMxcimm:itm Wm^&tcdQa rnidex awch 
ccnditic-iia ©re mibjectea to gret^t •a-^aaa* mid b r i i ^ ahotit 
adjustcerita, Imt h&yvM eer ta la l i n i t a t adJua'^Ben^a l a net 
pcsaible and iiidi^lduax ma.d parlsapa tha pc^polatloxi dlea* 
Iii a aalwral eteja^ataci tha plant parmaitio neafatodlea 
i i ^ e in a coupxate bt.isice vitJb other ooBpoxi«aatat devaXoplrig 
a apad aiilaad reiatlonidilp with the hoat jplattt al ight ohaaga 
in mst^ of the cospoaenta ct the eco^ate© r w u l t in the 
disturbance i n th i s balftjacse* iny diaadWfjatageciis aistui!^>aricea 
vmld l a a %iay put plarit paraal t lc aaiaa'todea uMer atreaa and 
reowlt iri deoline in *he ouraliera of cne or the c>her apeelea. 
Costmbrlnic (foSl) polisted out th»t duxiiig tnt«i«t"?e agricul-
ture nucibera of certain apeolea cf ni^statodea i^o up ii^hereaa 
cf cetera ciecxitie* iaoD^t: the abiotic cc^spcnenta of the 
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•eoa^rstOBit BQH tvstur©* t«ep«3ra^ir« md ii»i8l>tti« play 
(I«el0i'«e Tol9 i n ^4|iliifd«rliig nmmtodm ^pule^^is^rABm Bio t i e 
eofipoa«nt0 iueJj»d« boat jpiaixt I tMdf mod eiao ctli tr ongarilsme 
vhidi direct ly or ind^rcotiy a£feet ti«B6to4«s such sa 
studios on ^h» (ilr«et effect etxeeees mi uesatode 
population £^ 3re la^tiui:; but etxessee deiaing with varlcue 
factors* hcweirert iiidleate ^i&t different kind etre&eee xaay 
an iii|>crt©at rc ie in dia t i lhut ica mad prevei^ioe cf neEiatodee 
I n i^^il* 
miu^ m% 
Biffea^erit jd^ i t paacmnltic neaatode cticiirt SBitiiay 
or cease demege tc piaista more in soi ls of eerteii; teocture 
thmi in ethers (Hcrton, 1975)* C^eaese (t95a) reported that 
dense d a y lG*m mH f^ cured the atiitipiicfttloii of Be^erod^ra 
ai^mc^ti* v*©j.iace (1962) reported *Mm^. ci©y s»otl f«wc3ured 
the distritoution of ^ityj>^tiaia§ MsmS^» Norton (1959) foirnd 
ctit that pr«v&i£trioe of differ«at nera&tode species in Texse 
i*6o iTifluejiced by geoiof ice l derivation of s&ils in sdditioii 
to iia'^iral vegetation* cropping practices sitid e l i sa te* Cohn 
C1969) studied the voiuae of five different species of 
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iSlBMr^ftit i ^ ^ ^ o^ tla09 d i f f e red ttac-tures and oo»clti<l«<l 
that the a^B&tod« sp«oi@s with the aBBa.l«st tolu®* (Ji» 
sedltexxisrieuia) attaitiedi I t s deasaet population la clayey 
so i l vl*h a«act dei»«st popolation iii loemy yb«re em in seMy 
soi l oia.y a tev nematodes were roeoircrecl* fb« revere* w»8 
true %4th those spoeies of xitihiwaan^ having lazger 8le«* 
Mowntain «ad Boyc« (1958) roport^d tiiBt th» popnalation of 
£y§M«ia« i i imiitiWiW v ^ poor in f iner soi l than in 
C0BXB9 eoil» Sado Ct959)t *» the other hmdt o b ^ r r e i 
tha* the c i ^ soi l \HM leaet f fivouTiJale iii oo&p&risoii to 
@mdy loeis for gyfetTJLlWaBlBi tey^famWIf ^^ Z0 Mftft in the 
preatmee of heat plenty V®a QuMy end Ka^chte ( t i 6 t ) fouiid 
tha t the po |^»t ioi i iiMsretiae cf a«ta.fiml.lflBllBll I^smmiiM on 
tosatodes v&© less in the f ixture of eq^el p&rt cf loeci 
th&si in maAjf so i l . Fisvounihie aoil textures fbr smlti* 
plici^tion of different kijide of ae^atod^B hsve be^i %cxk©dl 
out by eeversO. vcikers m\d sc«e cf the iiaportfitit ftiidinga 
hiwe be^aa l i e ted i a f ^ i e (I) t Oii the coatrtjry there are 
r«2rports that u&m^*:C'Ae rmabers vere oore ccrceiated with i^t& 
mid. aolubi© aaita of aoil sa t tera thrji aoil type i c e . , eaad, 
e i l t or d a y (Kimpliiaici & le ich , t971t .%rton ©-^  &i. 1971)« 
I t i e the part ioie siae a..d isvtdi^ie j ^ r e apaee «Meh 
dietexmine the mii tabi l i ty of fe perticaiiar type cf at-ll 
2al9a.«»1*. ^Im^ jtsrsBitio aamtetm am»wAm%9& v l th l ight soi ls* 
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texture tcT & ne®atcde» Consldiae^ie SEIDUIII; of voxic on 
the mti tabl i i ty of pjirtlcle 0l£« ©ad pore ipace for different 
neim+odea has toe«n carsied out by Vailaee (I^J^t f558, 1959» 
1960)» Vaj.iac© (195B) reported th-^t rnvm^mif, of nwsatode i s 
iTihlMted \hm.i the soi l sprees are tc. aarroi^ tc- aUov a«iQ«tod« 
tc 3<i»ee^e throurii theii« 7h» Eiovenent cf BeterLder^ st^xaoh^l^ 
im'V&m was grest ly impeded nhea the a«ad par t ic le dlaeeter 
%^ as less th«i 150-250 u* ^iffilli&x3^i Bode ( V^2) correlated 
th® a b i l i t y of larviie of j i . y^itl^fiHitiialg *t, pore else by 
cbservlGli that i t %Ma vcrst i a clay, Intezmedlste la ic eagr 
soi l Slid best lii saridy aoil» Vk'aiiace ( 195B) caicluded that 
cptisam thldcness cf film fbr ^ fK^l^htlyi '^^ ^ <^ "^  ^n, 
Poiiohllla (-^j72) fourid t h t ndgrfitioii of ^ ame^ftsaini^ y§m 
algii if icst t iy greater i n par t ic le s lse ii?&ctioa of 1^-250 lira-
or 500-700 uBm He further conaidered t h r t su i t ip l ic f t ion 
of neisf^ode vm greater ii'4 stit-lofi© or lossy sand ther. a l i t -
clay cr clay 1O»EI# "Itiese studies aloiag vith others led 
Jones St. Jll» (1*;^ ) and Joais and fhossssoa (1976) to conclude 
that plant nenn^^odes usnaally occupy oiSLy ©acropcros those > 
i^reeter thmi 50 um lit dtiaBeter sad sdcrc-pores or these leas 
. thati 50 urn in di^Eieter are getisraily inaceeijsible to maastodes 
for mLmi0l9,J^ iptm:^i^m4^1m ^ larger specie** occurred la 
i a tlie ©aorope^res, vhere m tSl/BtMf ,^H i^ tmd l^ntftdcra^ spp, 
occmired ciaiy in soi l a vith aore theti 80 percent s ta^. 
/Mberg (1951) fomd out that ©Ua t ipHcat ion of Heterodey^ 
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roB*cchi©nal8 %mm ion l a ©oila jpro^eed diy cci^dltlcn© 
<pteicly# lmiiE©« (1954f 1^ 5^f 195^^ fouad that -^ h® reducttca 
i n isrvai hi*cih of 1* fffihWlUliHili ^ y ar^duclnc the pcrodty of 
0a2id eoll of kac %JG pfaTtlei© 3l«« vtth the iiadltlon of c l ^ , 
fh© soil te9ttBi'« ultt®at«iy affeetfi tJae l^vei of tji© 
a^is^ode liife»t»tl©n en ez%>p» S6«»«r (1954) poiat«d out that 
th@ root knovr c&usdd by dlffeireat apecles of M^ici^^vaa ««« 
more panrvai^sit in s&ndy i c m aolXs thaa la b»«nry eiay sell* 
Sieeth ^»d Eeyncid (1955) r«s©apt«4 tlni* infestation of 
i^ -^tw^^ea i#6a l igh t In f inffXy t«actiiy»d soil \»t laeir«as«<l 
l a coayMMr s o i l s , Soothsy (1956) foand th? t l a fietld 
earxytag c«r©ai0» a greater perc«ats^e of da®^« du« to 
Haterodarte M5KMI ^''^ causad in l i^b t soi l than en siedias 
mid bmmj ao i la . KLmLm^'-'j <1968) ra|?ort«di that the laf«etloa 
^f lo -^afria^ga oa OD%^paa incr«a«ad as th« fla© se l l part i e ls 
ecaitsiit laoreassd ixxiso ths soi l upfxi a aertaln I t s l t * Soils 
havii«; 60*75 psrceat aarid %dth r a t ios of sUt / e i ay t i It 2* 1 
Had 3i1 vsxe bsat for n^iBtods ac t iv i ty . Carter (V:73) roportsd 
thi-'t ^asrisi.:'itic ia t s rae t lca bstv«wii J||» ^ii^cimits sad ^ ffiflflBl 
ca octt&a seadllag vas mors in adxtars of saad sad eosrss 
s i l t * 
I t i@ thus c isar that ths rs 1B aa optiaawi soi l p a r t i d s 
e l s s aad cptisaia film thiolcaess for saeh aseatods spseiss and 
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any aoviatloa fj?o» f h « « o. Haal «W« «jcuXd t>nn|[ the plant 
(B) 'mwmmm * 
f«eip6Z<ai;ure aets as u l ln l t l i ig factor for th« d i a t r l * 
Imtion Old ^bynd^neo of ndoatodda in Aoii, ftuire az« dvetnXte 
cp t i i^ toT tli» ^Biexgeiusa of i&rra« froa «igi.e» aurvi'vadi 
i!tctv«ii«ata cf nei^af-odeii l a tho 8oiX» p«cietratlon of aeiaatod^ 
into pisiit tlaaua md -Itoe ccaqTetltion ct t i » U f a ciyda, 
Hia fsardlnal r&n^e of t a B ^ x a t a n for iraarioua ae t lv i* 
t l aa of dlffaraat n^aatodaa gaR«j»iiy f a i l fro© 5 to 15^ C a» 
iiilnieimf % to 50 aa cptiiBua a»a 50-40^C aa isaxiatim (AlXaa 
^ AL*f tfJ49)» Kmpf Ct9§B) abovadl that the d l s t i lbu t lcn of 
t l « 5 «t*w! 10*^ C. I t haa been aiao recorded fro© tlia a i id la r 
c i l s a H e resglon In India (J&aaa* I96l)» Godfrey (I9i^6) 
aaafi^eeted that cmt of different eiimatie fecfrora, t^spermture 
vae ishe most impoTt^at aLu^e factor diMsidiag tiie diatrlliu'Hon 
of the oatnatode* MLm, (1956) haa recorded aevaral apeeies 
incuudmg Maicidfcgy^ MML& ttom l a raa i t^ere o i i sa t i c condi* 
tionB laay be vmxy dry aiid hot . fh« prataiaace of iJMSiS&^SMk 
penetratis In Horthezti regions of Onited atatea («ra»seai» 19^t 
Mai ^ M^« 19^7) and in bouthiixxi Caaada (Boi^ert 1954t 
«• t^  «• 
Stmntain and BoyeOt t958 a#b) sliDv* tn^t I t prefers ccopaal* 
F^ivicic (1951) reported that tb« optlMfl© t«aper»tar« 
fcr larval amexsgeaee In ffe-^er&dor^ ar i^f>ffifim«riiti ^^ ^^''C 
vhere a© 24^ C fcr ^ i4yc^^^ and th© eBi«rE«no« cf i&rvap l a 
bcth aeisreai»«d %if,h furtiier xia« iii th« t«isper^ture (bi»<ac 
suad HiJiablea, V39)m Oa th© other h»iid, Olcfeda (1971) fotind 
thfit the tiia^ r e q u i r e for lazval m&vxss&^o» ixk ^  RIVCAXM^ 
va© lev a t 30*^ C in the ktdiiey heiiii xcot dlffuwate. Baayer aad 
F l ^ e r (1971) reported a temperature cf 29^C fui cptisujs for the 
larval eisexsgenee la ^ SMMSL ^^^ ^^'^ ofirdla&l temperature 
xmmtxiB frs^ B 15 to 50*^ C« Cptinaia temperature for h«>tching of 
larvae of itti,&ite.mf tog9iail% J* imdA ^ i J* iiSmi&ft vere 
27t 20 «iid 50^C respeeti-teiy (Bexgeaoat 1959) • VMle ^ 
graeirdccla had isasatlaiB hatohiai; &t 25-50 '^'c l a ti/ster (Kac^  erid 
l a r s e i , 1^72^, 
•'fee +4Be re<|tflr^ for completion of the l i f e cycle l a ' 
aisc iiif lU€Biced hy te^peri ture* EcMe m%A Jeaiklaa (1957) repo» 
rted thfct a t 30^C the l i f e cycle of atubby root rt^satcde M&B 
completed vl thla 16«17 oeyo ytJiie at ri C I t recplred a) d&ya, 
Eoas (i960) (-bserved that vt th fh@ laereftoe la toaperature HM 
leiMr^h of the l i f e qyele t^ f fi. fslvclaa^ %im reduced md a t 31^C 
the entire i l f e cycle \^m ccBpleted v l th la '} dmyo, ^Imlier 
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conclusions %«r« iixmm by toedym (t971) villi g*fe*v^«|M^f 
mm^m» on SH^LSSmsxXSt* mm^^ ( t r m rspoJrtsd thi t St 
cptimiia tempsyii'lurs c-f i^ g mid ^^C ths l i f e eyele of H t s r cds r s 
•4,f§Bfa^ll^ was coiaplstsd In 26 de^s cii l^fBJ^ffift JiXiaSa* 
Aithcugh tSEipsi^tttre plays an iapoartiirit x t ie in th» 
©c^<meat cf piaat ti^iaetodies Imt tsxy il-HiS InfoXBa-tloa exis ts 
cii t h i s aspect* ffe© cptiEffliis teispexfitttrs for JBo^ea^it of 
'f^ ^^ e)* PlilrnffiM^a lliirfl^i i§<-20 c^ ( B I ^ S » 196^ ai^ i^ fcr 
yviaraBlyiyhvini^a leibctta '^% (WiilXaee and G^est« t963)* 
lic^sesnt of saoh of thess speoiss u«s Bsskedly reduesd a t 
bcth th© extr^ses i . e . , 30 aid lO^C (KslXaes aaa Gxeett 1963)• 
Godfrey (I926) xspcrt©d that tije t«Bperatiire iriflu^iced 
fhe infestat ioa of t^e roots of is t tuce* celery aad potatoes 
vl th Melcidcg^.s U t h cptiimai dwsxop^sat a t 25*55^C. Vciig 
(1972) re|3€rted th^^t ti3» M«,Loid£sgvna j^^xilj^ caused greater 
reduction in the gro%fth of ieHuoe a t 70 ^o ao*¥ C d&y and aleht) 
BucfaaTBie (1959) fomd th&t the reage of eardliial tsmpex&ture 
for pcpulatiou of altxus roots by IMfllftiifPiliWi «*«<-i<-ff vas 12^ C 
as minlMm cf^ *^  feid 32^C as cptlaom end mfMimm respectively 
Hcgger (1i72) fcittiid that the deisage of cmkon rcots hy 
,?ll^fl9mit. ffhl^Btil y^ highest a t 30^C, 
Cptiiauis t e ^ e r a t u r e f t r izzvasicn of roots cf potato hy 
U.* rgistQChlaias^^ r^t^ed from 15 to 16*^ C (Chitvood and Buhrer, 
- t1 • 
1f^6) for yiittaLw^t^aifti B«i.«ttyiiVi c" ocm 20% m& y> C i %%av. 
shed, 1972) for l^ i^tYn'iflltilfltt 4ipa«ei ^^n bitibft a t £1^  depth cf 
5 CEJ tO^C (C«ttb«i, 1974) • 
th© cptlsuis 'mia^xuixa:^ for th« Buitijpalcatlea of 
i.©matod« %'ari©di v. Ith li^iatodas. I t yam ao^C for gataresdayf 
j a m i S C^iexf 1955)• av^T^^C for 1 . icltfiiaittl^ (UBOCI fmd 
Jchnat^a, 195')). ST '^c fbr jaUfiMfiOai ap» (Tyie^t 1933)» 
18•'^ C fcr I>J.t,yi„smlB.,y m i s i i f i l (Barker. 1959). 21-27^0 for 
yvj,imch<.rhmel^ffi ^i^yf;ta4 on Oiaat and ^},5 to 75^C m tcbaeoo 
(ICrodbQiE. 195?) t 30»35^C for ltotfitynHft»hfg.fi » g l » t i C a^A 
Quaay F'Hd Eacfehani, t;?6l), ie4 0 for CriccaiaE£.id^ etirvatia^. 25®C 
f o r ' '^ChcdtoTOB Ch3Eiat«l , 30*^C ^#>g Bf . t v i anehaa rmifHyiBfff 
en caotor (Khan ana Khaa, 1973)• 
Uirvivea. of iKK^i^toda im» hmmi icund to b« jarcfcwidly 
liiflueiieed by tmperature and the l l teretur© he® beeri r«wi«vad 
by Valiai^ (1-63). laiache (1955) ^ad aiacfc mdi He©biea (19^1) 
reported th&t ^fterc^dera eysts were 'vls^Xe eveii af ter 7 lacnthe 
, a t -40^te Oy<lvla aaid mmmex&aa (1974) reported that cy<.ts cf 
li^ mOMlM I» g^r^t'^gfiM.^^li fa»*ched etea after dxy etcrege 
foT cae ve«l£ at ••30 fx> ••35*^ C. 
Differ®it aematcdes hs^e .iiffererit le thal deatJb teiapew*-
t« re . Stc^ eic (1973) repcrted l^mt le thal temperature fcr the 
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cysta of Hcterodexm achB«aitl^ rciigttd from 49*^^C» V^ker (V}60) 
found tbs t •^ .la© rectiix«d *.'u k i l l 50 per c«aat i«ixv&e of 
Mgioldo^vnB aratiaac;!^ ^ a t 44^C \ma 35 ^mtefiit for ^ -i^ -^  ^tttfif 
a6*6 sdii, fcxifi^ imm'sXM msiM '^^•^ ^ ^* ^^-^ I* teg«i^lM» 
to.5 ^ln» ^id 8*5 fcT I,. |^||yyg» Hovevert eic«r« time vae r e h i r e d 
to obteln the sm&e issottnt of ictil of root toot nematode larvaa 
In sel l* i^lgiiifloi^'fa.y hlisher kiXX of Fl^tTl 1811^1 i^ a«-e^»ai:^  
in a r t l f i c i a i l y infested ooil i*a obtsdlned et 4^ 'C ef ter 
?2 days (Bull:t 1973 • Swtheri^Qdi Silttggett <t974) reported 
that t i ^ letJmi temperature for ^JUMllsaS Jji^ KlXl ^^ pF (2.&) ym 
46*^ 0 (isexiEiuis aurvii?ai, % EdxO» Vc^el (1975) fouad 50 percent 
©f 'Pfa^ '^fcrt^ ^ JfiSil vere ki l led after 20 Bil3QBt©s at 50^C» 
flicmeaacii (IS160) fcurid that ae i l temperatures frc© 
!»'c^ «astetir tc May in Oal i fo i^a %mT@ too l©v for tJae deveioiffleiit 
cf ! • iHtifilifli* iio^^ieberry (1^)59) reported thf^t duxliie euisiBer 
and autsim the hii:her tosperata^es ar^ d dry ccnditione appeared 
to iohib i t the inereaae Ui the popuiaticn, aeia.i«g ( 1 58) 
f r iXoved th@ changes in f^e population of Heterodmr^ p^icy i n 
mif'Xmd ever a period of i?1 mLn-tim ajod i!bu2id ths t there i^as 
anrmai fa a of 60^ i n the popuiaticn of cysts duriiic spring 
and easier (Harch to iuf:u8t) idth l i t t l e or nc f a n in the 
nurabearai duririr. aolaxim &id tdxiter* 
fb© 9tt9Cit of t w ^ r a t t t . e i a ©ore cieer in the atudiee 
dealing vl th *^ he eeaeonal fiuetuationa. Ccfisiderthie esount cf 
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voUc hAs h&mi oanried out on th i s aspect (Veiiae«« I9$9t 
Mcrtont 197B) but nc gtti«r«ll»atlcn could b« is&dc* BuUclialtcr 
(^9SB) i4i"*0sfigetcd ©oesonal t e r l e t l o a l a the po j^a t i cn of 
ii€S!iato<ic»$ ill soilf ead obaesrved that niniaar nut ter of nttsetodes 
vjas durlufi vl th reiejtlveiy ^ I d c Ijocreasc Iri nrmtha cf JUly» 
sopt^iber f llovcd by B cospuxmtlirwiy alov stcaiiy docr»a8« untlXl 
tfee fciloidUB May* iicascnai fluctuation in popaiation of 
yfnXXffiiHtBf ^ji^i^si^yriii Ij^g'i^iitit Aalwimtfeftia^ Jilyi££l ^XIA 
ly|.m f^ibfrgtofMfaaff ^afelCftl ar^iad the roots of cjsriascatai p i m t s 
(Haaecb j t j ^ ^ t 1978) md TYI WtfinfffltlYnBrti§ l^ yfNMJfiftf (^iddiqui 
ft2.&U» 1973) »ay b« due to temperature l a addition tc ether 
factC'j»« 
III rxEture coiietaat teapefater* prevail a ^QT^ eeidem 
aiid i t fiuctimtea. B i^cp <1<63t 1«^5) reported that aiterriate 
icy and high teisperfeturee f^c«red hatchiiifi of g* ,^^ i^ f.;^ f^ ,^^ f^|^ |g 
than coruitait tCEperaturee. On ISie other har^, Siacsc mid 
Kaaibiea (1^ >6lD reported no «Cfect of ai teraating tamj^ratose 
on ||» &i2aiafti» 
Griffia C 1^ 169) i.Mie voikijae **ith deveiopoeat of root-
knot oa a,.Lfalfte» obverted tha^ teiiperfitttre iiifluiie-;oea the 
expressdon of realstaaoe l a piar^te* «f%ie rt^ei^ti^iee Iji a l fa l fa 
m^mt mA^^^f^mm, imM ^^ ®aalf©ated a t «^ 0-25®C, bat a t 
• "» • 
hl£h ^©mperatuwis th i s var ie ty vao h^mlXy g»iled» HoltEaMBam 
eaid a t lber t (19 6''O reported th?:.* iaereaa© In tttsperiktaro 
decreaaed the re&lsttoo* eeidnst ! • ^jaaog^ita. 
(c) miwrnm t 
i'Steatfcdts iJlce t^ -^ -hssr cxs««itaBa8 &xm d«|>etiderit for 
laost cf the i r ac t iv i t i e s on Viator, CoxieldcRrsble aoount of 
voik has been csacxled out by V^miac* emA h i s aseocl^ea on 
tho aoli mclstur* chtiracteriatlcs an piaat pBreaitlc ii^ifi-
tod«s (V:aii.ece, Iy55» 19561 i960). Wixao© < f<;r58) ld«iitlfl«d 
+h€ i!K.l8tttxe chaxaDt«riatic In texms of auettou pxesaurv 
experienced by iiematodee vhe»i sc^li pores mxm ful l aid vhea 
•hey are eipt led. 
Overgaard-iHeiacn (1949) and •^tjrd (I96O) aiggested 
•h&t saacdat lou of a nematode speeles vl^h a part icular 
scU type isay be related tc aoli laoleture. M»vie«fthi>a 
djpaaei isay be p2«2vei«nt en clay soli beeaxee they dry cut 
m^re axcwly at surfaee th^aa l ight soi l ( V't.ai^e» t\^2) • '?he 
d i s tnbu t l ca of tMgI^«^A¥S CTlQi^Jla »ppe'-r8 fA$ be related 
fro the moisture eoiiteiit of tha aoll (Mcrtont 1957) beeaoee 
i t has only be«i recorded from very vet eiarlroiiEieiit 
(HlrschEiaxm, 1)55 S Goldeii, 1957)* i^nHi^r.^inpi^ f^t^ y^r^ ff^ p^^ i^^ jg 
I s al0c <- ss€Glated vl th sii^ aispa* BSBd Mit iooa l l t l e s (Chnst le» 
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t952)» AoocTdlnB to N'orton i^ttB} n«Bietod« ffiuait of U.S.A. 
differs frt© the* of arid areas* &B fey e»i©pi« MtviQnelma 
aiPBag;!^  coours iscre far«qu«n<lly aicjag: hoald nx^as cf East/ 
les* E>nd Irarii'iated legioiia of tbi* Ke»t U*^.^^ tilEti&riy 
t-ieKhoirs*: (1956) cciisiideared that s t in ii«Bfcttod« vtis iaor« 
lrr0tai©at i n f ie lds near rlvexs in the ?l»1^eariajad8, 
V.miiao© (1962) reported th&t after a ra iafa i l there vas a 
nas^ed iiioreaee in the nuisber cf £,. ^iioaaci^ a t "^as aarfoee. 
B«x:er mid J^asser (•Ei59) cbeexved thet trifeettoa cf ateo 
r^ei^tcde cii ciiion ®id also the nematode syiit iplication 
ine reaa^ a t high soi l temperature. 
V^ilsce (tj54is 1^ )55) reported t h t t wierB^^ee of 
larva© cf i^t^yg^Jtrfe iShaStitU decrei^ed vith the eacpt^sure 
cf the cy0t& t^ -^  t*he almssphese belov eatiiratioa pciirit. 
tm&gmi (i960) trjmid thfe* the <werg«asiee of larvas cf oeriwa 
cyst iienatode gg^ fgreiiaa eeased after tla^y had basan stored 
i^ i ©Ir dried ja^ii fear i^iger thiaa 6 isonths. i^ t high soi l 
C3cl8tures althDUth & ,y|vciiiaB produced a hii>;h pcpol&tioa of 
white cyst en ^yatooaii rc©t© Twit the T£>.te cf la r ra i eisej^^ioe 
y&& Ic^m With decreaae in ac-il ©cistwr© the popuiaticn of 
vhite cyst®t hovever, decreased (HUitmbjiea. etid blade, 1<.i590)« 
Drciicia i^i At* ^ It 57) Jaad Duggaa (tj^B) cc4iciuded thi t the 
decrease tn pw,puiaticji tsndex- dry ccuiditicii %ias due tc pcor 
emMT^wntm of inrvaA «aid dmvUjapma.'t cf i|« fca'^nehieriME^. 
J* *H'^ Biar1,ft ^ ^ ^* dlttaitci xath«r than kllXiiii:* '-ioz-toi (1«j§9) 
•^hst the lacrcifise l a the pcpBlatloa after T&intBil maj b« 
flue tu lacreeaed hatehtnE. Vari Gujidy (1958) au^igested thtit 
free vatex vas iieeeuaiary to flueh the iarvtie of '^ ^Q^ '^^ ^ '^l^ ffi 
gamiii^i^tyq-^^ trc<m egii msMB into the acll* 
Iisefflttie (1931) teported ths t to ta l mi^e r of neraatcdea 
<3ecie:..so4 iifter IsTiEatlca t» paddy f ie lds Ismt tiie nuriber cf 
23riSliia»a ^3.3^^91-^^ < ^ £• telftXa^iattg Iticreaaed* Perry 
( r 3 3 ) obsenred th&t Sciiehcdortta ftttftj^gaiiUfAHff eould thrive 
l a vater aatwreted so l i t hovewerg Eewer (1^,59) found thet 
l^ yfat^ ri tsiia^ff teibfumetihstaa %ie8 jjueeeptlble to high se l l 
ri/l3ture coaten-fei. Johnston (lv58) iMie etudyiaf- •he jurv i -
vai of TyXflMattiCltffigitHS B^gtlaai ^Bd other r^i^atcdee uxider 
ii^€r^*ory cctiditlcas fotmd ihi^ tjur^ivai of nenatodo vas 
loveat bcth In very vet mid dry aetl» Brovn (1933) repcrted 
that flcodliT^ ©f soi l for 12-22 months ccBpxetely eradlctted 
the root Joriot a^sstode In the field vhere as flooding for four 
ucdiths %/a« Just tittfflcieiit to k i l l the i a r t ae . J^ hc-dea (I964) 
aiao ooneiuded thet there i^as a sharp de ^%i» l a tJbe popiilatlGn 
of^« 1.nrfWi1tft apd4i» janBtnlitB af ter fXcodlng. Peaeocic (1%57) 
and Bauitoa md m^bmim (1«62) fecund that l a saturated mil 
there ym rapid reduetlon iji ni0 v i ab i l i t y cf m^ ot Mlqi'^^rJOM 
- 17 -
th&B In ncn-aatuimtea JO11» 'She larvae of HetercduiE appeared 
•e Bore reaiststi t timi xoot kact aeisatode. Cy;jt of ii# aShftBhtAJ 
cc23^«iiri©3 viifcle egga «ad l*i«6« «rven af ter s^torage in. tap 
vater fox 15 sjonths (Coateiibiliic, 1956) • 
(yv&XBaa. ( n 67) %Mle st«<iyliife: tho effect of laoi i tuie 
on tb© survi'via. of ectM^pcjriualtic aemetode l a oajidy uc-ll 
concluded till-*- tloodlxm reauced the popuiatlcn of luxe^ mmher 
of pi Kit pamat t ic neis^c-iea except IfcuAgA^lMi g ^ ^ l a a ^ ^ 
Qr|g<.?i^®irgi1ti fluryf*tim> '%® popta«tion o f Ty^Lmgiii&raY^^hHa 
wfcyH.nii iii aoyii bean crop deereaBed with the liicrease in the 
iiWiOUat of TBln (Hcllia Mid Johristont 1957) • Cooke (1'?74) 
tevever obaer»ed a iie^sattve oorrexatioa betveesi se l l oolatuxe, 
c ntesit of jxipiaation alae, a i s t i lbut tcn and ac t iv i ty of 
^p.rhiodcrvL^ app. In ;m«ar beet f ie ld . 
Plfiiit itejnatode-differ in the i r ^ l l l t y tc- eurvl'^re 
•••he dry s* i l ot^nditlona* Vyss (1576) repoarted thii* the 
pr^pulatlort of ^ i l M m ' ^ fetlAff^fiittfl a:&lm t^fte vaa s l ight ly 
affecstod by vfiter l«ji-is do%in to the pensi^ieiit vllt lni; point. 
Shema (1971) found th&*- the loas in the de i i i ty JJ. dubt^ ^^ in 
Rola+ aoil v.-.:-s about 7 percent per laonth* lleagher (1^ :,)70) 
oboez^ed thfct in pota of faiiov so i l , 2* "^^^'f^M^l^ di.;iappeeapei 
fff te r 3 tk:iath-. i f the raoiature cciitent va@ k9^ near the f ield 
capacity, •. 2^%m coatmitorink (1<?60) oba«rwed that popclatloa 
of Botyl@id3»a rGliuatti,> In & failov amdy peat aoil va» redueed 
tc 50 per oent l a the third year to e very lov level l a the 
fourth yeer. However, *i» population of fyatYilg^Ka«§ Vg^l^TOIttS 
in TOttca f ie lds %jaa i^ t correlated vith r a l a f a n (Miifiton, 
S i gim 1960)» Jleagher (1970) pointed out thi^t £,, W^MI^ i 
kept t a fallow- soi l in poto dliaappe&red after one Exjnth i f 
the uoii ves kept at 6o^^^  percent of field c ^ e c i t y or a i t e m a -
tely dried faad aoiateiied, iiO perc«iit of popuiatioa sunriired 
m?«ri lifter 15 taoa^iS» 
Higher population of necmtodea due to high aci l 
Bioiiture him been reported by a aaisber of voikers (lujrfcer, 
195<* Ba33c«>r lind Saaaer, 1951 ) • ^ailaee (Hfig) obaexved lAiat 
numbers of gtteffijQhBy ilfiSifiL increased in the aoil as a 
reeul t of rait ifaii but declined tc low level during iry 
voatJier. I^ide (I962) t^lac obaerved an increase in the 
poIllation of i:j&ia-i§aQte,i jasmtniia on ^)m^im iiaii^a 
after fioocliii^;- of the ec.il» Khen ^ J4» (1*}7t> reported 
^hiit the population densit ies of Ifeplfi-nqsMit tt«i4criQgmiK?iasia 
mid flfiilmitsfl.tnfltea arcund mm^ roots vere laore affected by 
uctl raoiatsare than soi l +oi-^*^rature« Betoois (11/73) ahoved 
that the c^ptisiiEs uoii laoiature for sailt iplication of 'ItttlTlifilMi^i'ltta 
yan^fcnai.^ on aoya \mmi vm 1/3, * V2 ^^^^ « re iat iveiy wet 
Qcil. l a c r e a ^ in the ra te c-f saaltipAication of Hete»cdera 
giycinea in vet aci l cii at*ya bean hae been reported by 
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Ic^iihexft and Itoigaaava* C1974) ma of Ty|ffif\dlKghY!WhB«i 
? fttthf^di by Fortuaer, ( %%) • ?U&3nl^ >o (1976) r«pott©a thet 
ht-ri^at p o ^ i a t l o a of |4afeBl>gaittg jjifflma «»» obijerved irimx 
preclpl^a'Hon i w e i ys^ Meh^. ^imotm (1973) reported that 
a t ©tastaat laolatur© iwex of 2£ 0»5 to I.Og 1.7 tt' 2»0 aiid 
3.9 tc- 4*if for three ijontha ^ « r « v&a I t t t i e chsiig* lii ^M 
p c p U l a t l o n o f WtY^ffWftttif IftllffftYlflMltmilt « ^ Br.»tr1«ni^.^ 
a i l ^ u e h there uita ^ i ^ h t i r i i t l ia xe^<^cn» ix,%/m&Xt the 
ijcpuletlon vs^ dr8atl«Mally reduced O i^^ i the fluctuation v«re 
stTcm aid rapid. ^icldi(i};il miA iChfia (1«;74 reported tliat 
hl45h temperatttre and XOM mil ooititure % 9^e highly laiifcwctir*-
able for the airvlirai cf TfAyftfifaffrhyniaiia \?3mi^iCii i& -^ i^ ^ 
febaerice of hc^st. At Esedera^ t««Bp@rature aad Bjolatur© n i ^ t o d e 
aiirvi^ed fc-r 240 days* mxrimn mid ysart (ti75) repcrted 
-^hat r©pa?D(iuetloa of '»*lchc4oru.a ap» on tcisat© \mB greatest 
a t 10 perceit mtd that of jg. it^ ^sstiaiqi a t ;a) pere^aat se-li 
m-lstiire* 
?cv3ai*k©d (I972)t laad Toyaahed and maSca (t>75) Oiiie 
8tudyl33e different acil factore ecritiluded that cciidltlcai tor 
tptlEjal peaetratloii (it>v ooiatur© strewi and soil of builc 
deiisity) o©e«ra l a the period between the acl l l a iiridned 
i^tmt Tuitm €3id before the mH %?aa cu^ec t ^xim ^Juissera. 
Cooke (1974) reported t h i t ynehpdQiiia ap^ caused Mi^heet 
dla©®gQ tc b ^ t % e^n th© i>cli i^as ^mf. at the tliae of aeedilng 
©fuergeaoe. ¥iiardebo (t;76) feurjd th t the lafoetl&a cf the 
tndtoiu^^ ai.t5i.iia oa baaoanB \,ia8 tmrnreA both '-luring r a i i ^ 
•«a«oii and alSD gZ!D%ii2)g peziod of tim laeiit* 
feifl9Bltt3,Mi JMJJLi swrttved lu a faiiov aoU fcr «t 
loaat 6 moMhBt at-^iough the i r iitt^ax- va* gi«at ly xeauood 
(Hamoat 1965) • <^dft«3r j ^ j | i * (1933) wporfead thet egg 
isaaees of f^fieidgurvae - i ^ ^ - e ^ veam Idlled af ter 40 %j09kB In 
so i l af field eapac l^ btit ac«e nematodes etc^red ui^der dxy 
oonditioss hme b@^i found to £mr^*ve for loader periods* 
'^Vlttn^liii BBlYhYtfaHi rwived vevea after 39 y«ara ( s t e l ae r 
%id AIbia» 1946) • AW^HTIA ^rt'Maf after 26 yearsi IXJJBC^Uji 
teftjiftiftiiiai3.eiie.g4 jrear% DitYlflTWihifi MsmA ^^^^^ ^ y^^» 
(Fleldltig» 19^1) ^^d P r . ^ i^iaiiB kemjoi^ after 10 year in dried 
oud (iHie, 1961)* FreiOily b^tcflsed xar t i^ of UttygflMi ^tiveinea 
survived in %*ater optc 630 di^u yhmi Inoabated a t 0 to 12^ C 
(SliJiSc S^M^t ti72)» 
7 9ha pH of tha licll l a aost d^iandle emitvimmat and 
changes %dth the uptake of loaa wad hy the i l l ieratlon cf 
c&tbon dioxide h^ pia^iti* lud l r ee^y i t affeeta ' ^e ni&^er 
and l^iitd cf mieroorga»i^s arc^and iih» Ttmtsh 
Wirnx^ paraal t ie nematodes l i ke other otganisoBa em 
to lera te yld9 xmm&Q of pH tout there are l i n i t s l a v h i ^ ^a» 
l^rcigea or hydrcxyi ions or othar ions %jliieh direct ly or 
- 21 -
imiirect ly affect pH, bee ae t cx ic . BiX««t»y (1946) miportsd 
that tho •aexgetiot of iawne of &, gnfnrtfiMiiBil til l a » « i l « a 
of «cetat« Ijuffear decreased u& pH fe i i f*ciB 6.7 to 4»0 and 
a t 1^ 3*4 an^ beiov tJieze vas uo esezg^doe a t tiXlt v l ^ an 
optisaiis pi! 6«0» Feiiwl^ (19$1) sade isisdl&e studies on fia 
effect of pH on larrca eaexEcncc fro© cyat of fi^ iliiatftfitomaaii 
iiiid fotind tlit*^ the eiaeigeaca rate yam poor a t p8 5»0 tc 8»0 
Bohiiiacn and %ei (11^56), hoiivvert reported that the optinm 
pR fcr -^le ei^«ge»ee of Xarrae of goidi«i nmiatoda xangad 
hetvatti pB 2»0 atid 5*0 in the ecXutioa of Kydrochiorie aeidf 
c i t r i c aei^y or ftisarie asid* 
.iiaozi (19^5) «U£geetad that there iiraa a definite 
eczraiatioii betvaeri mix pB and the level of iafeeta t ioa of 
U^  iChitlhtHi- fethes^ridga mtA Jones (1944) reported that 
sugar beat e«x«»iiK>Zffi i^as prevalent in the di^itrict of xingxand 
%ih«re the *3oil vas aarfeedly licidie. Oostenbrim (1^57) found 
that the ispa^veigeiit i a tho soix pH by the addition of l»eet» 
chalk etc* che«^ed the infestation of J^ aehaiah^fttl. Beth 
hfitohiag and eurvi-wai of MfAgltoailff «»« iaaxi»ja a t pH 6.5 
in Heliez*s mtr ier i t solution (Lovaaisexs H M»» t960)f MmmA 
tksiA Mhrni (I964) fmnd that "the optiattra pB for larval hatehiJig 
iGTvaa of I . MmAm ^^^ ! • Jflfl&fiKlti «»» 7»0. Godfrey m& 
Haifiai (1^03) hoi^ever f cujid that the BCH a t the rmge of pH 
froB 4»0 to 8.5 had l i t t l e is^flttenoe on the infestat ion of 
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plai-app3.« «Lth ^loidcgvi^a spj** S«tAi«dil (19^4) reported 
fJnat th@x» vaa poaltLve coxx«latloii l)Ct%/««a pH and th< popular 
flon cf Oriocti^ioidea acaar^niint &» gxepes* Bird (1959) ooneludad 
tJEiat pH played only a s^^odazy z^ia i s d«v«lopiaen'tr of xtH t^ 
kaott al'^iiough iaacvaa var© repaiiad a t p8 3»0 aiid 1D.6 • 
LciAsbaxxy (1^)61) found nc» differaxiM bat%i««» population 
lavei of ffyl^MPKfy^g MmMSk <^ » l>««o^ ^oil a t pti ^,0 and 
7*0» jrgttyjfliiaauan.lfailarffii ^ixstalned i^mit m^ a ^dda 
] ^ apeetruis the* va» m>&f. ccE«:.nly found tn gic«it agrienltuzmi 
aoila (pH, 5.1 - 6,5) l » t tlalirad baat a t pH 5.5 • 5»€i» Oioira 
pll 6,6 1 ^ population of nasmtode daelinad (ISoxsen aii&d 
Me Ciaan* 195B)« Br@a@4ci and X^ye (1969) in a a u r r ^ of 
Oiibbaga fiaidn i n ^ l a n d alicvad ifim* *Jb9 fxiaquaiic^ of 
oooirranea cf ?yif|ig|iBaiYiacl»i MtiUUI i a i la lda as %,«!! aa 
in pets inoraaaad as tha ^ i l pH daoreaaad, borceeati (1969) 
raportad th&t ^ 7*5 e* 8*8 \i»aa laost fanFouralila fbr jglMtlltl J 
larvea mvA atroiig ©ikaliiie sid acid aolutiona preyed r a t a l . 
Jiiirajpuxit j t £4* C1974) found tiwit sl ight cha^a i a pH vas 
u a f d « € U r ^ l e ^ H,^  |^ .-if,;p-|^ ^ l ^ a r f , ^ i . Hnnlr,1a.inyi^ iMiitciia mid 
' H«licotyl«:iislS2@ iji^ioua ganaxaily ahovad greater toleranee 
to vld© raiiga of pH fiuetuationa* 
On the contrary of the abo'^ a raporta» F«t«r (1926), 
Ahiabarg (1<^ 551) and Kai oad Harriaca (1959) ibalievad that 
pi appar^a t& hme i i t t i a cr tw inf Juenee on the iia^atode 
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eo1lvltl©a» I t 1^ ciecar fro© -the aboire the* f,hw« ©xiota 
a©t crtly gT«st dfveraity t a the p8 xegair«ii«it for neisatoclo 
aett"«tt3r ^ t mmi t j» r«|>ortss en f.tm »D1« of |H of th» aoll 
on ri«ia®ted« lafeatJitioii areconfilctlng* 
vlruseSf btietorla» protosoanst sporosoaaa* ^ic^ajirtlday 
tardl^radest iiiaactiSt isltos h ^ « be«ii kxicMi. tc liiflu@riee tfa« 
pc.,.ul®tion ef -Wi© piaJQt nei&stodita iirKl aeae ©f the© hme beea 
I t e . t i f i e d iui ajitegonliitlc Caubj«)Otli|g atresesa tc- neoBtodea) 
and have been usad for bioloi lea l ccntarol ( ^ y r e f t a i . t975 
;^  ' ' 
•' ' 111© exls+0iie« ©f fUiifii C i^opf, 1B88) giayli%; the neioatoda 
has bean kiic wi ainee t68©t Braachiar (1957) Iclaatlfladi 
iwtr«Eta«ri spaelaa of fiwel psaying o» riaiaatodaa aad jaoat of 
thaae tmn^ eama fifeis aeoayinc; oiigaiiic ioettar» Veastorian 
(1*153) Tai.«artaa a ftogai paara^to froEi cyata of Haftarcdim 
K'ilHiflyieiaffillliii^ Vaaaariaa (1556) fcmd thfit PMa^pi^oi^ 
ftgtfgf^aftffif paraaitia^d the aci^s of ! • rflitiffimwifilil. ^ - ' t 
of thaae ftaigi hava been iaoiated frc-m daeayincc oztganle 
Ejatter auch aa f c x««t ilttaar (Capiatiafe ^ |y»* 1^ *^57) end plant 
r«3Eialiia (liatehtiata, 1971)• Barrai md Bsridaon (1975) 
cbaenred th + Mtitelffitgyjl mifljUat v.**« highly piadaoaoaa on 
»«iaa4^d«, Cii^ r3K4 mid B* ehlr C1974) x«p&rt«(l 1di«t MSisHSitBak 
UmSh^tm ^ ^ ^^ '^  <^^^  PltTlfUfitMi BEfffiHUr^ nhiWHi* Gieaa find 
Cc^ k© C1972) «ad Bsxron (1974) a»»©«ll»«a lim^u^tn^^v^t^ 
pia^aitia up* cyntf|> m& Kerz^ r (1977) 3P«i>Drt«d that <^ r*«3L 
c.;'-@t ni^et&de on o@t toof-B vaa Inf^ Mitdd %dth a fmigua %dhleh 
ii^ is 11076 lUee ^tcuDphthcru &pm U'tltLlm ^'^'A mmimk iiSTO 
liMjiat@d nitmm aev ttei«l parasitic en Maioidrj^ nnm «gg c^eas, 
fi^m -^ Hi &oil of peach ordifijrd BXIA at^g^s^ttd tiMas f t u ^ 
Blglit be 3fedu<^ iiii: tlie poixaatlon Meioidog^JW ap» Vi3»t (1977) 
(197?) x«p&Tim m^mmtim WlM^mSh aa cmiisa^ i«2xaait«, 
M l i » C1959) reportta a i?lxtta m.mm9 d ||ffi,teia&fmag tBBffiWiti 
in is^eti the n^s&todoa <(r«zie a j j ^ t l y altmei^ coEid f,?9x« not 
HlvXZia ( 1%0) r«|)Drt«d th^-t ^lyafi<ay|,;l^^ MnttjyffiHi 
vaa pz^daeectts tc« pffiitYilffiilllMi •liT&imn.M.m miA ^ma i t i» of 
pc^^itl&x aeonoale iiig^r^iiea ia the ecmtrol of pXsnt paraaitie 
n^mto^am Mil&i (1941) later o&iifi»aed tbe alicfve fliidiJiee 
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reported th^ t i n the pr«mmiG9 of ^» ijiatia-ftyflaa th« tmmxt»m of 
E^ IftTrtffl aeweicped vifhout 9m» ^ t Ins'^aad the f@Eiai«a 
ver© f i l led i4th sip©r«s» «fh€^  furtbes* xoporMd thf t adulta 
m.6 Atx^m of H^!ar;i.fe^olte,a JttXUzill W«T« hlehly «uac«ptttei« 
atBi.Ml^tiaftft ^n^ Af>hfliteiflhialdai| spp, ^ll^btXy auaeeptlbxc, 
Boaeaater (1956) reported that the clilmte S-/tfc-i.r.ai.aaA||k 
iyi,at^lei1^^ wee ^ i e tc foed ca nm>:tQ4mm ^ fe'ftoer j j^ ^ 4 . (1«52) 
r©port«a tti asec-feold organlw attaetetaE WsygilW^ r r . « ^ i ^ i > t ^ | ^ 
imtnmdm^ mtmtmm* ^wiiiiatoerg (1953) md ssyw (1^ 175) 
also reporisd f^»^ci»pno& iOSmSk* ^ emech% jpredatc^iy on 
j>isit psacmaitio a»oatodiss#\ 
?QXdi|EliMies h&ve alao been &b£ierved fe«d on nfti^todas 
in UiiAt Ceylon aati Grefet Bjl t t«a (Hutchtnacn eiid 1^»mi» 19^01 
BQnea0t@7 and I&^op^g 1Si6l)« ^oht^sffiaibezg (19^1) i^ <diA«zffiBB» 
te«xsg &M f^iill (1951) roport«d tha;t «achy**ld 6»9tmy9i, th« 
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iarv^B of H« 8eii«i«htli y^leh «Kit«r«d Izitc^ roots* Bisiioci»t«r 
(1962) roportttdi «ael3Qrtxid Fac^dioAfla Bp* tm^^a^ &n Oi'sits of 
II* fxruaLt^mm mid fiuihliraaia ^p<nft%ffi- la&lifctiiift ^ i r l d i ^ 
ftrufif««ifl> I Broud ( t 9 ^ ) rpolitt^d lliat g-^'JiiUlffillt i^ i:^  Tiftti^iBli 
&p» vmm itble t« feed on xmm^^»m Boaeaater (1962) ol>s«zt«d 
px»dacao«B aotlirlty of s«»«*ia arlbopoda IFI«# f^?Mli*li-
IgiJj&Bii ^pp. and itaateTiaflii c^tes £ S l l g i » OTHftf|?fit iBXvm 
ij«a*HF©d« |&ti»?tetei 4ffil?ifimt oa n«i3Btod«a, SlMJtiaia and 
Hesal ( r?7T) s^pc^rted that bulb s i t e s Mhiftr.^itfy^m ^,^m fouad 
faadlug on jiy»tiff;ia?igaM« r|,iaiMi^fg||t p-fi'ty^ fUjgTmgi c^aMie^. 
:^redatcZ3r aetl'vlty of oest&in na^ntodes %jaa deaeztbad 
liy Stelnar aad Btotaly (1)22) i«d ftic;xi» (1927) v ^ tbaaxtad 
Mpaonobtte ^ftglfiULJi K^ xvi^ M and n ^ a a attaoLclUK plant nasatodaa* 
iAafcrd and i itviaxm (195T) obaartad tb^t tati aptioida cf 
1^ "r^ ^ *^ *i*ftffi^  *^>^ < i^^  of f-ft^*^''^^"*^^ attaelcii:^ ontlM apacAaa 
cf 
f|i@ pxedaeeous sdorcorgamiaaa iaeHudlug neiiatcd* eud 
rrtfar pods h£!ve b@«ii by ma, Xazga i^&Xatad from acU aaS v l ^ 
daeayii^. cxgaaic Batter (Br«aehier» 1«07i Idnfet^ and iii»ia5B«| 
19371 Buddliietm, 19541 Bonoaater, 1962) • fha populatloa of 
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aueh Bderc^z^italsia I s iaortased laty th« aildltioii of ehopped 
pism apple to 1^« soil iUMoTd, t937l MidSordf l l M * » t 9 3 8 ) , 
liy green nmmiJm (Buddingtoa iiaa 3)ii1MjOtt 19601 BttddHnirlon Jti 
Hi . , 161) aleo Matikaii (196lfct 196lb) and ferjan (1961) fboad 
that app2.ioatlo& of vazioos crg^ile stateriai aupported the 
pcpaiatioii of pxadaeeotta ftmgtia, hj r l l eafa:ee (KbaaEig 19^) • 
•flierefcre, thla Blt^t be one of the xeaaons aa to ^ly the 
addition of oiE»>^c s a t t e r has giiren ^ood eontrol ct pleat 
pi^raaltle ueaatcdea. (Slleatoy, ^i45f 19511 Clbffart, 19491 
'nioBpeo&t 19491 (joatetibariiikv 1 9 ^ t ^.i^iiiaidt* 19541 Johnacn* 
19621 MajicaB and Mloteert 19621 ^a^ziiSc e t e3.*« 196^t ^^yv 
e t a i . , 19651 Khati et a i , , 19691 iSingh, 1964t 19^51 Sia^h and 
»»itfa*«Bitahi S64t 1965i 1967t 197% 19751 OoevBal and S%iazup, 
1971« Ylihaja, 1971). 
Biotie ecffiponent of eeoiQreteQi %^eh has d i ree t heaziUi^ 
on piaat neeiatode ecnalsta of aU. other Itvim oz^aiiia&s 
Ineliidiiig pOLantiJ* Fla&te pLey deoiaive zt>Xe no doubt beeaose 
ne&al^dee feed and Miltij^y en thmum Zt la -^ be plant v h i ^ 
uiti&ately detczoiaea Oietbex tiui p:iaat parasi t ie aesiatcdee 
h ^ e to aurvHre or not exeeptix^ a fev vhifsh are ederobtvoms* 
Hc^t range studies of pXmt nematodes are e€Rpiied by 
(Vj^j) m scr©enl33c psfcgs^i^* of vartous ciopa a^lnef: ^vaslous 
aeisato^ea from a pert of reaeaxoh aeti 'vlti«a a t Tarloua 
e«it3^s iM India Mid «iae^er9* v:ii«n oiim pa r t io i l a r ho^t 
plitiit iti £jrc>im ocntirmouoly for tawercsl yesara !•«•» conoculfure 
eondi^ioa, the EMitiiilioatlon of certein it®Esatodl«s I s fsavouired 
^-id rioBatode populatioaa zeaeh a p e ^ i a t e r dcweloplrje aa 
©qo t i l l alum %dth -^e ecoi^atiiia %?Moh iatlm»t«ly r«ault l a 
Aimtim to pii t i ta. Ilc%,«v«ar» t^ieii r<isi«it«rit •viirle-^^a c-r iion 
beat* enta^'Oia-llc <wop43 ©to» are giio%ai the neisatDdas uxidergo 
a 3cnr«2« ho^t etxevs aad popul&tion dSMnlalws* Cr&pplDg 
8«ip«ioe8 or crcp rotiition basad on t h i s prliielple Tom* befti 
swocesefully uaed for con*-rt41iiig riaBsa-todoa vhleh hase 
narrov host ri^tige, 
l-M aiitl ij^xmsSmrxy (I95a)» Biti\«i Cl96t) «Dimd that 
oontiaaoua csr-.ppinf- vltli pot&tc-i» iiaere»««3 the pcpiaiatloia of 
K t^fg^ f^lfgfi TiM^J^^^.^^,^%^ iXk the ^ i l « <flii«XemBrui &id uteindel 
(1''75) found th^t Bogar haol: vhai growi oaitlnBcUiJly for 9 years 
in the aci l heewUy ijif#s^ed vlth HatmnDdara fftfifffju^H rasultad 
l a the iaerease in th» i»r»e« and &m popuistlca f i r s t period 
chly «nd l a t e r the pcpulatloa, vas at i w e i &f about 3§000 egg 
uid larva© per B I . of ac=ll %Mch %iaa m2fflel«atly hlf;h to caus© 
dainae«« Heeoatly Kheji i l l i . » i (t975) reported thet Eioxiooaltu.r©e 
of toc»t€» e£^ piaiJtt t-icrat cMJ.li» apohgo fbuiid brout.ht about 
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B»i3ar foi4 iaore©a« l a the population of larvaa of icot-4cnot 
spinach end mmf.ux& the pojwietlon of f^rmnt,yi^>.'^^ii>if^'^ 
:itM m^^ CBL^  J Th« de ta i l s of grofeii^ mn host erc^p In ro ta -
tioB tc u©tsato<i« meceptlbie csrop %Mch ^mm baaed en neina1«ae 
tiurvey lai.i popiil«itlon atudtest veie elveri by OoateBbrinic ji^ ^ ^ 
(1957) • MKl ima icvaisljerry (1 52) aaaeeeted •hfct crcpa auoh «*© 
ocmt £:T3enl>ear.% ired oiovear, or pex^inlal rye griiss ooiialdex^ 
atoiy imdneed the egg po^^antloa of tl^ttri^ftS^ nr^atcehiaii^fl. In 
I ^ i a ilBiioa end fh«igea»jtt (1973) ftuiad 3 cx 4 yeexa xt t^t lon 
of potatoea %d*h beata and peas as effective aearie for 
oontrcUlng iltt^fga«lt» yfrfttftfi^H^ili in f ie lds In lUi^rle* 
Jones (1955% 1955b, 1<)55c) %lille ooBparliit^ fh» effleacy 
of several host mi& mn boat erops e^alnat ,attfiyfe4ig^ BdhBtih^±± 
fouioA that lien host crop eaitsed decrease of about helf the 
I n i t i a l p( pulatlon. (juderi (195^) and Golden asid Shafer (1958) 
ati£E«NBted that E^e^iyana MiSSESMiMiA eouXd be used as npn boat 
£^iiliiat Hatarodega gi;totffh*U- ^l^^uaica (1975) HDted Idmt 
ban«y vas mare effcjdtlve than luc^m^ potatoes a&d vheat In 
re<^cl£^ the population of J^ jfitefittJitJl' 
Goffart (ly3J^) «aggested that root cxtpa, clover, pea 
mid bean3 aht^uid be grown betveeii oat e»)p for contrDlllng 
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H«terDdan» agarma. H©siiiJ»: (1958)» stcai© (ig^Ot 19^1) and 
Bierika (197$) ahov«d th£.t nm population at HiH^erfcdera jgsjagt 
cettld b© reduce by tro^aiE «oi&oat capopsa* jatideracii (191^) 
re |«rt«d thc;* -ttie population of g^ MSSM **^ tiignlfloantiy 
reduced by ipiltifc oo^ tfi rap«» BfacbthWer aad Hlen (1976) 
i3oted •tout loac t«ar© cereal SDtatloa %dth aii4se reduoed tJae 
ec'dl iafeotat lcn of cez^al cyat nezs^ttode* 
^^ «?A;if VAia^M£^ I The contlrmc^a grtwine of resisitan* 
potatoes alao resu l t l^i oouslder^le reduction of Ji» rfcaf>Qchlenal^ 
\iimi the aa^satode population eaiSisted isoatly of iion aggrreetve 
bictype (Col© ai*d Howardt 1962»). Dmmet (tf?6o) sugiseeted that 
apprE)pnate rc ta t ioa ylfh res ie tent ^e r l e t l ee of potatcee a t 
0uit«*ie iiiterval in a part lculc* field could be "wery effective 
in redudi^s population of potato root eeiwor®. Cole taid Boverd 
(1962b) confixBili^ tbe itoove findinga auggested tliat reeiateiit 
•vealety not oaly tbe used fur redueii^ tJbke pcpui&tlon of aemato-
dea but i t wtwld be poaeible tc reduce the yeasis xttationsj* 
i^edivy i%S)) concluded thfit th© enswing of reaist&nt pctatoee 
for 3 yru v&s aa effective ^8 cheiaicai lxe&tii«Dt €^«duut 
H* rcstc>ohiai^% Bfejiseiiko mid KaiiBBkova (1l.'75) reported 
•vc imy potato hybiida (Cv» 362-6^ mud %%&2t^) liiich oftuaed 
a decreaee of the population of UJi^vm of ||» r<D.a'f:t:ohienaia in 
th© soi l by 55•b to 96*6^• "midiiiil and p&rrot (1973) found 
that potatc^ variety exaad«g<2»^ ^'^^''^ ^ ^^ ^ « ^ effective in 
«• 3 1 •• 
XQ^MtAm: population of imfy^,#irfe r-it9Bhi^iy?ii, pathc^type /-.• 
Ouaicc^a end li€4a>'«ri«aiyii (1975) fcurid tht:^ resiaferit pctato 
•vmxletloa specula and the liybxld 62-61/1 grcwi in ft«id of 
he v i iy inf0Bt«d vi th Ik r^ iHt^ nffi^ AilMf r»Auc€^ th© mmbera 
in the i » i l by 75 «Si^  85 p^x^ttit r©0|^ctl'«©4y vdthla 6 Ecntha. 
jifermeiikc H ^ » C1976) r©p«^rted that var ie ty Meta r ea i s t ^ i t 
t€ i|# r^ -.^ t^i>«3l4«M-fa^ <s. reduced the cyat umber by 50 x^ereent in 
f l r a t year i-mi 84»# i n tiie eeooiid ye&r* ^'etieieo it-iled to 
develop cr*d develojpierit oS m&ie 1^*4© retarded by 4 drsye. 
.^ucleraori (I961) shoved tha* barley :io» 1«j1 did iiot fc?«cur the 
production of Ba^dah ptipiafetioiiw of ^ mmmBm /lideraoa (t)74t 
1*'75) foiaad tju t swaatode res ie taat bfetrley vsrie-f-y ceused an 
aimsai deereaae of pcsitilatlon of j|» J S J g ^ by 75 ^ B^ percent. 
Grate end Stoa© (i^^3)$ simliarlyt cbaerved the:t res ie taa t 
bfeociey cca-k^lateutly reduced tjie poj«l**tlon of 1|« i^ &enae l a sel l* 
Hano«i C lf'75) ^xao cca.fiXBed that cui t lvat lca of ocit erid bca-ley 
Vft.neti@a i a fcmr year t r i a l s eciiBi=:ierc*ly reduced the pcpu-
la t ion of II. avesiae, l»^ tts<;:>n C197S) reported t h . t the prodwo-
t lo» cf cy.itd of ii. tS9<^k^ on t^at var . boi I I I y&® lev . 
Ccmjld^rtbi.© iciik hiM Ijtica carried cut tc- ccntrt.1 ixot* 
ku»* iieiMrtod© b^ 4:ro'fc4«e i*c>JV.hoat crcp in r^vtatlea uehesiee* 
Use cf pisngoia graoa, Bhia grass , kiod find liariey us iit/a host 
. cr«.:»P yBM <ireco*iairiead©d by /<ysia (t:;i7Di 'iic.tidri'ves-Kabaaa aad 
pearacn (Vlii)^ .iouthard am 'fli^clas (lt'7^) md Carter a^ id 
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liiet© < %1^) agtiiiist root kimf, im&^^fim* Mjmvo (1l72» %75) 
found thf:* tiif@at«iti©a cmBea by g^ iact^^ttilta on tobacco v»8 
ef tee*t«eiy rocJuced by vii©^t» mi^li^C'ld and QalXarcila, fh© 
pipuia-^icfl (i^:;:iity cf i^ ^^ace/?Bi,tft lyaa mso aiipr^fioajstiy 
reduced in the f l e l io th ' t vaa feiXow«d or ercpped vltJi 
c i t ) ta iar l&, Hcrlgoxd, Bexraiada grasa c r BfcOiia grasa (lAirpfe^ 
g a r l i c (/;b«i £ i jy^ t %76) bit;-'iid beai* aiMi Jctcliia l a add i t ion 
tf^  nKrlceld (Ai©i!i s i ^iU* t977). Bcte t loa fvT tvt> yet-rs 
v i t h eotton (<jme e ©>od c t i i t ro l of ^ a renar ia en XueeriM 
f "^trn®, 1961) 4 y&BXij vi^h e-r^se of ^ .immcAeu on pc-tatoea 
(m-^chel StM^mt t 7 1 ) , i l l the o ther imid^ l i l r e t (-T^Gf') 
irMliCF.ted thiit cx^^iMti, c h l i l i e a coiJtiiiBt:^i3ly & r tour seasons 
broufiiit the |)opulaticia of M# lairat^ea to hal f of th© li-iitiaa 
pc Halat ion. 
llarttJi (1954) moA lie Jjar© j l j i i* , < 1v74) while ucreoxiiDc 
ae^etti ver ie t le© of csotton egs4ji4i3t differed*t apecioa of 
iUSfiSiily^ c a e r i t a f tdled to develop on i^.-im var tef lea» ht-v©ver, 
•here va^ a^me deveiopaeat of iieiLa oa rea le taa* cot ton 
"var ie t ies , Ocplen iuyi iitandora ( %59) reported t h a t l a rvae 
^•£ mUMmiYm imM f ^ l © ^ tc pmetra+e the lootu of otw of 
th© lucerne etcc^i,** ^AmM «iad Chc»i.jflSs*n;y (i*}74) reported thtit 
*here x^m rm aeveieprjeat of roct-fciict en neiaaeate, VF'fce, 651^ 
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214-1» 65 ; • 255-1 «^ ad b 1-120 ctaiaod toy g^ ^'^m-rnt**- ^ t 
M» -lagfigiio^ ia't-ciuced a l l ^ h t l y a;£U.llrjp. Vit<., satid i ^ s b e r t l 
(V)l&) xepcrted lio f-aiia *iu® f^  ©iiy cf the 12 If;&ila»i >x.paia-. 
tloa.i of li» laeciiaiita and l^. ajn^iarl^a o» roc ta of toisatc 
(k>©d ^ ii4» f C "K;!54) observed ••th*;* "tjli© inf es+a-^loii of 
m!^^^tM§mitm!i 'W^m^iM^ <s<3«i^  ^ reduced by grcvlnj: pea jiut 
i n rGtat ion vl-'th rssd^e. Coaf^jbrlnk (l^jiSl) suei-ieoted t t e t 
fr-r ct-ritrclllrj^;;, £ , xMimficixm toeet f,r Eei'teoid ..hc-uld b© groim 
i n rc-tafion v/lth po+al»> or red Oi.o%'«x ijn he/^iiriiy iafetited 
exatoi© land . 
i^evi^i arid tms. (1^?60) eynd I-^anDVa (1v71) .AiEa^&f.&d t h a t 
popuiatlcii of ; i t ? d ^ ^ l » ^ llliP^^JL could be reduced al^rilfic«r.tiy 
by uppxjtm: &£tjp*-^ rt<1tatlofi©i proij3»capae« Pui.iht«^ aad Kelly 
(1t 75) fcuiid tJaiit p pulatioii cf J), dinaac^l could be checked 
by i:T€^Am e a r i l c f iai i^m >iatl'VuR^ '> im nc-n boat crcp iJi the 
fcllovliMS yet;j c^ter uiiciw yra-isid (t&&) reported fjtmf tho 
pc>pulaticu of X,y.i.e|Wfeira^ yMlaairf braaelcfe«^ decreased In the 
f ie ld vl-f-h a r c t a t i o n a l prc'iiritE^ l a coupciTiaon %dth thoae 
i n vlilch mm& crcp %mB gsx-vm ccutli-tticualy for aov©j«a ycf-jra, 
Brodie ^ jy^ (1969) found thsit rye (fceciilQ cereale^ or -vetch 
^'^cia "^ 3,11cafo> suppressed the p t jwla t ioa of Heiiectvieiichnft 
gyiYiittffit i^ 4tii^ i^/afc,ma ^tei,§,tifl '^^^^^ ^iaMfitiy amx&mm^ 
^>i3lth Old ilieiaes (1v6v) fcuiMi thcit tobaooo* Paagt^xe ersLse, 
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OoBBm&t grap0 t r u l t mxd iiv^&ammm mippr«os«a the population 
cf mxl^-^^lmh^a^ sp. Brath%^t©r (1«;74) found cc:sn vaa as 
©ftectl'v© a© f oliov in brii^-lm- dcwa the pC'puiG'»'lcjri of 
lictyleiiiibmia^w JiiflUfcails** buijarcari* reduced the popuiatlcn 
cf Eadophcaus ^JlEstlia (J&itin, 1971) • Cott«ii (1977) cbaejwed 
cons idera te rediictlon tfi the pcpalatlcn of Xiahia^ia vhaa 
hop -apxtim h«='Xiey, potato, ..^ gasr beett cabbage, idixtear vheat 
laid %Aiiie bean vore gr':.^i In ©oiiocultura* Alem J|H^ fe^x.. 
(1 ' 77b) found thft the pt^pulatloa d«i*3ttie.i of different 
plmit peraait ic fiessatodea \mt9 ii-ifxuenced by d i f fer^ i t 
CTcptiH. aetjuesicea iuvix'vifiiis ei ther iei:3a3es er f&g-tetea ap. 
mm^wxt mm > 
Ccstejibrliik (1957) reported t h i t fage-f^ e^ tmtaife wi^ 
veiy effeetlire l a reducing pci^uiatlon of ryfetA^ifiteti pmetre i^ 
&id i;» nyateiiaia. Ooateiajrlafc 4ii Jii* (''VS?) eiid l-iiictcottatmadjl 
(1969) ccnfirRiiig the abt^e flndliiua aieo provided the specific 
«iiderat«fi.diii|; of tlie eld priseUce of Inditm fanser using the 
'PmzGfM.., app. in beti«eeii the beda of jfeAjRfifi.mftta v^e teh lea mA 
chmi&im^ fhe direction of fagetea evexy aubsecperit year. Viseer 
tttid Vythilimee ( V39) tmnd the pcpulatlca cf £• ecffaa and 
If't^fiia^^ait I^MAfii -» tea iJwBs itM>re effectl^eiy reduced by 
Tagetea ..>pp# thaa fmilov* Otujteabrii^ (1l}60) cbijerved itm • 
increase ixk the yield by 40 pere^it ^ r several orcp^ vlth 
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pfetula. Ill #i&d@ai& P u l t o n aiid Curtis (t363) obtairied 
centres of rcot k>H,.-t en tctoiiceo vhextf ^ . UESfiti* X» la '^'^ ^^^ »a*i 
5» »alim»a preoeedisd ttib&coc-* L''"^ »i5« ^ 'a.^ ,. (19^4) obtaiiiedl 
effective coritaK.i ©f I'l'f'fpv,^ ,^ !^^ .^^  cii tobtM5C» by tix vixm 
mippreaeed the populetic-ri of |i# -oenetacgia^ B tmA \MB ecsi&Hj 
effective im MDB. Gcianer < 1<:j7i!) reported thfet riot oaly fiageteo 
bu"*- Boise other neiabers cf the family compt'Sitae aaeh as 
mjjmms^m9 sXXjMm* MLMxXm* Us'^rilm* gf^^mriL^at 
m U i M g t im^^Eii* Ai#yg^l^ ag»l,Bffi;3Lft » ^ ^§lUN:^ik vexe 
©f ftictiv© in reduciaiii; ii^'iatodle j5cp«i«*ticr-i. fitentoiey ead 
I>i<^erscin <1';75) :^ iOt©d that rccit aid ucli pcpulfetious of 
IMfiiagi,mi^ ,liiicfefsi;at^  ^i j^ giityi^ figteifl lils^L ver@ eifjiif io£.^ tX7 
reduced by ^^cvintj juariuold, caetoX b«sii isid chryseiath i^teiuis* 
Belcher n-id Hussey (1',)77) found that Faarigold was mte effective 
th«ui the mm hfci,jt peanut eeMn&f. IMLiAdc^ttmie iiifiiifflUii* iihfm 
jgi M» (1*''7D ^nd Aiem sSi ML» (t/ZT) rei>orted thf-.t sixed 
oroppiiii: %Ath i3arie;c-id ra^auced tliB aeveiopseaitt of u©Batode 
p«jpuietton araaM the r«jots cf chij.li^©6aid e©g pi&jat. 
Good j i iiL» (11^65) *ald OKidvax (1962).«on the ether harid 
dt.ubted the efficscy of fte .^etefs spp, 
Barr<--u (1«;40), tiks Beth mA ?fe*yxor (1y44)t Birchfleid 
and Biatlin© C1156) » Pord mA m^uTcmi (1:»58> and Christie 
• 56 « 
irm) hm9 Itouai that the C^otplarf,§ sp. I s an aatagcaietle 
crop* £(h(}d« aifid Je»icin (195B) slK>v«d that AaijagB^aia 
ftmaflgi^Jii <ii« ^^ -^  ajppcTt the poiailatloa o£ TaAfiJJCifeim 
ehrlQti*^. HatJicney *«^ d Diekeraon (1tj75) found th r t ccsstfir 
bo^i, eh3yoeathai!93B vben ta*©jt5«ltui«4 %dth ••©isato had d e l l -
t©r€U3 ejffect t-n population of prstylenchua a i iea l miii M> 
Kuha (l£?9l) iiW0attijat«d th© use cf rape as t rap carcp 
for the ccatxol cf mXUlQ^fm iffb^fttlil.* ^iaaicv (1955) 
aiccesffiftilly used iiSclatam t^il^ ;mffi a© mi efflcimit t l^p crop fcx 
fe^io%di-ig th© eg i^a of ii* ri..tcichierigdii to hatch, l^deii (1956) 
Ociden fiiid iichs^er (1<:;5fs) and Mtrlarty <t:?6l) freported th^t 
IJitm^rt,§ mUsiiM,§i ^ ^ ^'' effielmit txi&p crcp f&r Heterodera 
schaehtii aid rsiot i-:iiot aeEsfetode. Stoae (I96I) Tlfchi^ -iiovfi and 
. mirno'v (1^)71) aiid fikh' licva jjj^ .^ ai^  (1v75) siid Guevere-wBoiilta 
a l jy^ (1970) repcrted that tlie population of Ha't^rfidara JBLSaaft 
fnd 1|» ;^o'f;<±aglaam ,^^&e suppressed by the used of ca ts mid Yida 
I t I s Clear fr j^is the fcregctne that tlie ccrisidurable 
amount cf voxk on fhe effect ^f different eccdoi^ieei factoro 
on th© popoietion of neRatodes, has toeen caxTled cut i.ith the 
aim of deteredUilnt: the cpfAimi c^riditioas f t r u^Batcd© 
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laultlpiieatloa Imt vea^ f©v. 8l»di©« deiai hov fax the iii^ B3a<f«aea 
coult ' 3 sabjectdd fxi aiffejwit uafewcurable «r«flrci:jBOia*ai 
condition© (stx«8s«a) vltJu;u1; £?4vers«ly effecttiii t i * hont 
Itiea© atiidiie® ai® ba©ic«aiy Imp itt iat beeause the pxlnoipiee 
lmci^©4 mAxld gc a loa^i v^y iii laeaaglJie nematode poptdatioa 
in th© aDil» 
Iteioe id til th i s 0tB i n ipi©% i t io proposed to atudy 
the f Olio vine « 
1. Effect of t«sjip©r&tux« atseseea oa the population of plant 
paras i t ie ri^ ^JiLtcdes* 
2, Effect of miet t t re str^aees oa the pop^at icn of piaat 
parasdtie miaatodea, 
3* CoEibiaed effect of teEipexatiire and etoiBture s t resses ca 
the pf pulation of plant parasi t ic niffiaa^des. 
4« Effect of hoat atreeses on the popaiation of piont perasitLo 
a^atodee . 
- % 
Frc-poiJSd a-Hidies %.dll be can led ©u* %A'*-h the ioeai 
population of plii»t pai&siHo ueKatodea In t.eiierfil Taut detfiiled 
Biffex«a\t f ioids %jiii be aurv©y«d to determine the 
p3rmria,«rice of dltt^rmit g©^"iera. fhe f ie lds vlth a represeu-
t lv6 siiiapie of fiiffexwit £eneac*i of iiiaaatodeo mxd vlth good 
ponalaticii v l i l b© eeieeteMi for cliffeyeut studiea. •fhe soi l 
V'ill h® c,..21ect©a by tit-vel or ^iK.vei *»d t d l l be brctisht 
tc tho laboratciy in poljrf'hene b ^ u for fuarther taroeosslng. 
i'oiJuiatioa of differBttt ii^aaatedes trie. x» braaaieaii> J|» 
i^ m\itfiml§ ^^-t l>« y^ls©^ in islcroiaote f2oi3 
siiiijle f;ravicl t&BiHe/^m: mass/ icaaatur© feEaies, 
.l^5iitGa©s from th© a<il i d i l be «ittrt;eteia >?y ricc-as 
cf ccst^aabrliite ©lutarlfcttir (t;c«atanbr.ti,iikt 1960). 
•fli© ©Mepaxiiaitic siematDd© v i l l be Isolated by maeteimting 
the roots in \yarliiu bieiMer fcx 12 secoMa, ^epe^iaicn fasB 
the wfeixiiic blender fe-ill b© trmrnfersoA cy&T f i l t e r peper 
E»ua*ed cvcji a ccars© icieve (i>t«they 1l'70)» 
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}?ov G€mif.tm the ^-i^afton of dtfiexmxt g«:i«ra of 
a«am&tod«8 10 mlm of nesatcfje m. y|>«ttisi©n wUl b« tr8a@f«2T0d 
tc t4i« cc^untiiit: «iiaii i-iaa l^e lausber of different g«i«x& v,lll 
"be ocimt«d» fhxe© mi<^ csowiifijai;® will be midm and the umber 
yiXX he r-:tu,i^ ia.i©«l \4.th tb© "voiaae of the euapeoslon to deter-
Bine the totiai imsb^r of iieiB&todea per 250 e l sol» Fopalattoa 
of iieisatcdtiS v l i i be detenaluwd bcth befow startlrie i^m etudiee 
and a t the tlin© of teacslii&tioa of exi>«riiaent» 
In ord^r t t BB4nt£4lii tjw pure culture cf Melddc^inaff 
i|...tf^ :^fMf^  ainf^le ©Eg ^€iss %i.XX be aurfcice s ter l l iaed l a 1i500 
ca iduu hypc-ohlorlte (CeClo) for fl-v© jataitea arid %,««jed 
•••hrlee in d ie t i l l ed \mfMtm •%« egg ^aee v l l l be theii be aiio\^«d 
f-v he t i* In d la t i l ied t^ter» 
Hie seedilngB of tc3©ato cv, itoji^cbe l a ®utocld»«d 
Qiii (20 i.b/iach^ for 50 mia,) caiteined l a 15 cm m'^^ v i i l 
be iriooulated vlth f r e^^y hetchsd itxtise, 
Ihe ouxture wf TyjLflWlM aatmfilHi H r ^ ^ f i ^ ^ U be 
maliiteltied by iiifoulati^g th« cabbage or emillfXover %dth 
a l le le g r t ^ d femiae md th^t ot mW^MfVMlm i?qnift.i»lB 
Ifteeuiatliiis aeedllJ^js of tttiato cv# laajjgjobe vlth BineX9 
i^iature female* 
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i»e. Uinf.;© ct t e s t plmit %AX1 h& raised in %,'OQdGn t rays 
fmittcdnirfer lautocifited s^iMSjaad-f&aaay laid ©i^aire laixlure l a tJi« 
ra t io of 3 t i l l . lini©«ie stated €ther\da«» threo %-seica cid 
seedliz^'-a %±ll b© tim^iSpieite^ jinci imscwlatM, In Cfsse %li«xe 
aeediiiii-'o c«imii>t be ^xmimt^Tt^A the seed y i l l be mux direct ly 
Iiieord©r f,v fejtiady *im effect of teEjperatwr© stresses 
on a©rmtcsde jpc-piiatloiit aoil Simple co-itaialaf; piee-it p©rasl+le 
nenB*om& €f different geaera will be stored at different 
t#&peratU2:^s -^iai 0, tOt ^9 S» 30 airi 35*^ C# After 5i 101 15# 
301 45 «^ ifl ^0, 76 fci^Kl f^»0 days MiEibers cf iieRatodea ^«c^i"«ii]|g 
t i l l be deterrfdaed* 
Beediings of different t e s t pierit \4.ii be trmtispiaated 
tf, 3 t©r l l iE^ soi l ot:4itaiii©d in 150 Hi beelcers/piBS+lc v l a i s 
ai-iri V.111 be im>oaiated vlth respectl've nematodes. llaQse 
beticers/pifestte 'viais vdii be transferred osblnets nmning tc 
0, 10, 20, 25, 30 md 35*^ C. f i t ted with 100 \»tt bulb, fbe 
populiitloti cf j%€«aattidea v;tii be deteialaed after 5t 10, 15i 30t 
45, 6 , 75 *iad ' 0 days. 
•ftie effect ©f intexiiltteirt temperature on the popuie-tion 
suxTl'tai v£ dlffer^i t nematodes v i l l be carried as mentioned 
- 41 -
a\H:^e vith the eatcepticu "•ihf-.t the so i l meapieu/ox pl&xtB v U l 
be kept c.:.iitlJraiouijjly Jut tho etb©'v@ t^^pex&tuTOs ead aiati fcr 
a l t«r i» t0 Ic-ii/lsii'ii t«Bperfettttr©»» "a^ detailed acheiae la as 
fcdlovsi 
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Soil nolsture levels end twtperaturQd \vhl6h |aro'^id« 
scod atrisBa to j?U^it p^suMf.ic aeEiatodea t-.ttiojut jajhrerociy 
Effectixu': +li© piftit grov/th v i l l b© o«iect«d f r ©tu^yliiE tb» 
ccEjbiiwd effect cf different se l l u^leture aieveas md tecspMN-
atures en nenatDde popial&tloa both l a the preetniee aaid ebeenoe 
t;3f hc<at piaiit, (bservatloiis v l i l be ©iwie after 5t V§ 15» 20 
25, 30, 45t 60» 75 tmci 9O daya. 
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'ion hfiS* p l sa ta lai-ifi mi%&e,cTd.&*iLC crops l i k e Crcif^larl^a 
ofe:p umi th« sxf;:^paliition v;lil be lietersined b€«for© and tiftox 
•!;.@ estp©rli3Cttitai l a Ci%©r, C-erfslii beds v i i l b© ief* fa i lov 
Hoot »tr©o© \ j i i i tii@c toe prcvldftd by laenipiiXetiiig 
+he a'-via|-: tinie of best, cxt-p* fhe host piMit \4J.i be grova 
In the s t e r i i i a e d s» i l I n pcto a t the iut«rv£U.a of fXf'^mi 
c'ays feo-toi v l i i by l»mil&t«d vl^-b respoctlv© riiaEyatocles, S imi lar 
s tudiea vlXl b© nad« i n f i e ld ^ i:.rc\iJQ(E diffe^reat cit-p^ v i s , 
cabbage, ©auli t lo^^r t-M tcmeto a f t e r evexy f i f t c ^ i days 
stfi-rtiiv: fit.-c eluuie. fbe ijopuiatlcn of iieiiatode ai-yj th© £:rovth 
of p i en t s v l l l be stetenaiiied a f te i So d&yo. 
C^gJaHVyk'^ Difi t Vdil b© made lifter 60 ^i^jB wal&m a+tit©d 
cthorvdse. «^ JI@ grcvth of pia^xta v l i l be ©eaoared iii tesBa 
of i©rii':tiii fx^eli mtd -iaty vei#,i»t t.f tlm pia-»ts» T^h^a x-uot-
ic*»,i^ t liitiass;, i f aj;-^, %slil b«» rated fc*© foxlowii* 
1. 'lo f ; ^ l , lic) Beisatode rt0ve.lopRent i« tho roote* 
2, Fe%; / sa i l s , vi*hf)i2t ea i sases (1-25 gaJLia), 
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i e i v . t® fmxine witJh egg mmma (26-$o E»li») 
5t Jsetere ecUlij^. vltii moaercu*.. egg iseaeee (oosre theii 
iPopuiatloti a t Jii^a-lodea v l l l Ibe detezsilzied b@foxe end 
after tho «Kiieacl«i@nl;» ?limber of tlio mm^*io&9& in the ©oil 
%4II be dete2Bi!3@d by usljoi; i^b mimtm £^ ^^  Beermteik on csethod 
%^0se lia from the jroote by ^mxttm bleiidex lae^iod (Soutfaiyt 
1970)• 
¥vT renllbxis nemetodeo the zs^iber of female %dll alec 
be detemlried per jgH&^m 
•ftier© %dll be aj^pyopxlate control vith every studlea, 
•?ferciieh out "^e studiee ti«re ^411 be three replieetes fcr 
each treat©eiit» Data vl i i be eul&Jeeted to atatletloel 
analysis* 
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